ABSTRACT: We investigated which landscape and climate-related data (including 1 information on hydrological source of flow) were statistically significant predictors of 2 channel wetted width (WW) across a sizeable (2200 km 2 ) region of the UK. This was 3 conducted specifically when flow was less than mean daily flow (MDF) and where chan-4 nels are in a near natural state. Orthorectified air photos at 25 cm spatial resolution 5 were used to measure WW, with the magnitude of the errors in these measurements 6 quantified. We used flow information from local gauging stations to ensure that chan-7 nels were below MDF for the days on which the air photos were captured. The root 8 mean squared difference between the field and air photo measurements of WW (n=28 9 sites) was small (0.14 m) in comparison to median WW (3.07 m).
properties from other landscape data (see section 2.5). We then computed the area 160 of the catchment draining to each of these points and also transformed the values by 161 taking their square root. We chose to apply a minimum threshold CA of 1 km 2 for use 162 in our study because we considered that the errors associated with air photo based es-
163
timates for the smallest catchments (i.e. <1 km 2 ) could lead to false inferences. There 500 point locations, there was insufficient colour contrast to accurately define one or 176 both edges of the wetted channel, so these locations were excluded and our final dataset 177 consisted of 472 estimates. The orientation of the cross-section at which we estimated on the channel, and also 50 cm upstream and downstream, in each case adding a tem-183 porary linear feature (10 m in length) to define the orientation of the cross-section.
184
We computed the average of these three values and used this as the estimated WW.
185
Tree roots are known to have an impact on channel morphology (Keller and Swanson, 186 1979) so our sample data, which exclude sites where trees are close to the bank, may 187 be somewhat biased and we cannot account for this effect.
188
Field measurements: We selected a subset of sites ( Figure 1 ) for field-based measure- were undertaken on 3rd November 2012 using a tape measure during which flow in 197 the channels appeared to be low (below MDF) across this part of the study region.
198
We measured WW by stretching a tape measure across the full width of the wetted 199 channel. We computed the differences (or errors) between the field and air-photo WW 200 measurements at each site, and also the root mean squared error (RMSE) and bias
201
(whether the sum of the differences were substantially more positive or more negative) 202 using the following formulae. For RMSE:
where z i is the measured field width (in metres) and z i is the width estimated from the 204 air photo (also in metres), and where n is the total number of sites. We calculated the 205 mean error (ME -or bias) of the differences:
using the same notation. We also computed the standard deviation of the error (SDE)
207
which is a measure of precision (after removal of the mean error).
Gauged flow data

209
In our analyses we used mean gauged daily river flow data for three gauging stations 210 within the study region from the National River Flow Archive (http://www.ceh.ac.uk/data/nrfa/).
211
The names of the stations are Cwm Llanerch (grid reference (SH802581), River Alyn
212
(grid reference SJ336541), Wistaston Brook (grid reference SJ674552; Figure 1 ). We et al., 2003) was small (octile skewness coefficient=0.007).
296
We made a quantitative comparison between WW estimated from air photos and 297 each model for the prediction of channel WW from catchment characteristics using: i) 298 the full model), and ii) only CA 0.5 as a predictor (we refer to this as the 'CA model').
299
We computed the adjusted coefficient of determination (R 2 adj ) for both the CA and full 300 models. We also used the two models to make predictions at all the sites, and from 301 these computed the root mean squared error (of prediction) (RMSE) across all sites 302 using Equation (1) where z i is the observed width from air photos in metres and z i is 303 its predicted value, and n is the number of sites. We also calculated both ME and SDE 304 using Equations (2, 3) respectively, based on this notation. estimates of channel WW from the air-photos are shown in Figure 3 . This shows that 320 the maximum differences tend to increase with increasing channel width, and in most 321 cases the differences are small (< 1 m), but that in some cases the differences are Table 2 ). The median upstream CA from the sites of WW measurement 331 was 5.5 km 2 and the largest catchment was 89 km 2 . As one would expect, the range of 
335
The results from fitting linear models by OLS are shown in and cBFIHOST and its effect on channel wetted width (m) for the study region.
616
The greyscale shading shows the regression model predictions of wetted width 617 for different combinations of catchment area and cBFIHOST values. 
